This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 




BLACK BORDERS 



• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



RPR-20-2000 23 : 54 P • 02/08 

1 

[Seal] Union of Soviet Socialist Republics (19) SU (1 1 ) 334,845 A 

(SDIntCP C081 63/52; 

C08F 4/42 

State Committee of the USSR for 
Inventions and Discoveries 

DESCRIPTION OF INVENTION 
with Author's Certificate 



(21) 1465313/23-05 

(22) 7/22/70 

(46) 1/30/84, Bulletin No. 4 

(72) L.I. Makhonina. G. V. Korolev, and E. G. Rozantsev 

(71) Branch of the Institute of Chemical Physics, Academy of Sciences. USSR 

(53) 678.764. 43 (088.8) 

(54) (57) METHOD FOR INHIBITING RADICAL POLYMERIZATION OF 
OLIGOESTER ACRYLATES by means of introducing an inhibitor into the 
polymerizing mass, characterized in that, for the purpose of expanding the 
assortment range of inhibitors that possess good compatibility with the 
oligomeric composition and to decrease polymer coloration, compounds that 
have iminoxyl free radicals of general formula 
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where X is CHj, CHOH, CHOCOR, CO, CHNH„ 
are used as the inhibitor. 
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A method for inhibiting radical polymerization of oligoester acrylates by means of 
introducing an inhibitor into the polymer mass, for example, the [illegible]* with 
additions of [illegible]" , is known. 

The disadvantage of the inhibitor that is applied is it small effectiveness in the 
absence of l 2 . However, the addition of l 2 causes difficulties, since it reacts with 
the components of the polymerizing composition, uselessly consuming them. In 
addition, after polymerization, the material becomes colored. 

It is suggested [in the present invention] to apply as the inhibitor of 
polymerization of oligoester acrylates, compounds that have iminoxyl free 
radicals of the general formula 



where X is CH 2) CHOH, CHOCOR, CO, CHNH 2 . 

The application of these compounds is efficient, since iminoxyl free radicals 
possess good compatibility with organic substances and practically do not color 
the products produced from polymers. 



x 




0 



" possibly "hydroxy!" or "hydronium"*— Trans, note. 
" possibly "H a "— Trans, note. 
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Example 1. The following composition capable of polymerization was poured 
into four reaction vessels: the dimer acrylate bistriethylene glycol phthalate 
(MGF-9), which is loaded with the initiator azobisisobutyronitrile (ABN) in an 
amount of 1 .7 wt.%, and the following iminoxyl free radical is added: 2,2.6,6- 
tetramethyl-4-oxopiperidine-1-oxyl (ISP 5 ) in amounts of 0.009, 0.22', 0.045, and 
0.062 wt.%, respectively, in the four vessels An inhibition of polymerization was 
observed in all the vessels, and this inhibition was greater, the higher the 
concentration of inhibitor introduced. Thus, for example, in the first vessel, the 
inhibition of polymerization (in other words, the reduced capacity of the 
composition) was 18.75 min; in the second case, it was 36 min; in the third case, 
it was 81.75 min; and in the fourth case, it was 106 min. The hardening 
temperature in all cases was 60 °C. 

Example 2. MGF-9, which was loaded with azobisisobutyronitrile in an amount of 
1.7 wt.% was poured into three reaction vessels. An addition of iminoxyl free 
radicals (in the same molar concentrations) was introduced into the 
polymerization composition of MGF-9. 0:01 wt.% of the iminoxyl free radicals of 
the formulas corresponding to: 



" sic; probably a misprint for 0.022— Trans, note. 
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(ISP,) (ISP,) 



OK 

1 




(ISP3) 



was introduced into the first vessel; 0.014 wt.% of these free radicals was 
introduced into the second vessel, and 0.01 wt.% was introduced into the third 
vessel. 

In all cases, the same reactive capacity of the composition was observed (-20 
min). The hardening temperature was 60 d C. 

Example 3. MGF-9, which was supplied with an ABN (0.5 wt.%) inhibitor and an 
ISP/ (0.023 wt.%) inhibitor was poured into the reaction vessel. The inhibition of 
polymerization amounted to 22 minutes. The hardening temperature was 70°C. 



" Subscript is somewhat illegible— Trans, note. 
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Example 4. MGF-9, which was loaded with an ABN (0.5 wt.%) inhibitor and an 
ISP 3 (0.026 wt.%) inhibitor was poured into the first reaction vessel. The same 
materials were introduced into the second vessel as into the first. In both 
vessels, the initial concentration of inhibitors was identical. In the first vessel the 
hardening was conducted immediately after the preparation of the 
polymerization-capable composition. The contents of the second vessel (without 
initiator) were kept in the refrigerator for 60 days. Then the initiator was 
introduced and hardening was conducted. The inhibition of polymerization in the 
first and second vessels was practically the same (53.5 and 52 min, 
respectively). Thus, iminoxyl free radicals possess such valuable properties as a 
stability of inhibiting capacity over time. Hardening was conducted at 70 °C. 

Example 5. MGF-9, which was loaded with ABN inhibitor (1.7 wt.%) and 
inhibiting additions of ISP 3 (0.01 wt.%), ISP 2 (0.014 wt.%) and ISP/ (0.01 wt.%), 
respectively, was poured into Ihree reaction vessels. The final degree of 
hardening in all cases is practically identical: 95 wt.% in the three vessels (with 
additions of iminoxyl free radical). The hardening temperature in all cases was 
60 °C. 



" Although this subscript appears to be 4, it may also be 1, 2 or 3, since 4 is not defined— Trans, 
note. 
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Example 6. MGF-9, which was supplied with ABN inhibitor (0.5 wt.%) and ISP ? 
inhibitor (0.067 wt.%) was poured into the reaction vessel. Hardening was 
conducted at 70 °C. The color of the polymer obtained with the addition of 
iminoxyl free radicals was the same (colorless). 

[Printing information is given at the bottom page— Translator's note] 



4 Subscript is illegible— Trans, note. 
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H38QCTQH CTIOCOO HHrROHpOB<lHHR 

pajxMK&nziHon noJTHMepRa axzjf R onraro- 
x^RpaxpRnaxoa rtyreM aseAORwi b no/m- 
MepMayeMyo Maccy namOHTopa, wanpH* 
*wp nuxpoxuHOMa c ,no«aBKaMH 

HajxocTaTKOM rtpHMenneMorQ iiHrufSn— 5 
Top* mnnercst H^oontmajr ero !><fro«K- 
TMSNOCT2, npK oTcyTCTBKH T x . Jlooaa- 
JtQHne X z atiaujiaeT aaTpyaHeHH*, no- 
cxon&Ky oil pearupyeT c KOMno^HTaMf 
nonMMQPMay^MOR kowioshuhm, Seenojiw 10 
no pacxoayflcb. Kpowe roro, rrccjxe 
nonMMepwsauMM no/ryNasrr oxpame h nur 
MarepHan. 

npejtnaraeTc* a Kanecrae XHrHOH- 
Topa nonHMepH3auMM o/THro3^MpaKpHna- ie 

TOB npMMeHRTb COeflMHeHMR, MMeWQHB 
MMMHOKCMJtbHhie CSOCOJIHWe pajXHKlObl 
OOWOR $OpMy/Tbf 



HOKCH7Il,HblX CSOOOUaHMX poUMKanOB «OD 
»Vn COOTBCrCTBeMHo 
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«e.X - CH J# CHOH, CHOCOF , CO, 
CHKH 3 . 

npMMeneHHe 3thx coeflKHeHMfl uw- - 
ro/iHo, Tax Ka* hmhhokchjib hug cuofioa 
Abie pajxMKa/iu oOnajzawx xopoore* cob- 
MecTRMocTiw c opraHH^ecKHM MaT«»pRa- 
/tom m npaKTHMecxH He OKpaniHaawr ro- 
Toafaie Maae/iMR ms noJTHMepoB. 

npM^ep 1 • Q 'ceTErps peax- 
UHOHHhix cocyaa aaroaaxrr nojiMMep^a- 
UHOHMocnocoOHyw KOMnosRuHw jOHMe raK— 
PR/iaT0HCTpR3THJieHrjXRKonb<t>TajraTa 
^ mo ^ 9 ) » 3 anpafljieHMyio RHMUHaxopoM- 

a30C3MCR30Gy T RpOHRTpR/10M (ABH) B KO- 

nR^ecTBe 1,7 * aooas**,oT 

MMMMOKClVlbHwn csoOohhwr pajiRKaji - 

2 r 2 f 6 ,6-TeTpa M eTKJi-4-oxconMfrep»uwH- 
-I-okcrji (HCP 5 ) 9 KoiTRvecTBe 0.009; 
0,22; 0,045; 0,062 aec.% cootbqt-- 
craeHMo, Bo acex cocyaax HaoJtJoaaxtT 
aanepKxy nojiMMep M3a iuw h tsm aon*- 
my», <ie M Gonboie Gbwa xoRueHTpau** 
BBeneHMoro HHrwOKTopa. Tax, HanpH- 
ne Pf°" cocyae 3 aaep*xa non K - 

CO OttO CTb KOMH03HIWH) COCTaB/I*eT 
1**75 MHH, flo BTOPOM 36 MMK f 3 

TpexbeM --81,75 mhh, a <*eTaepTOM~ 
106 mhh. TeMiiepaTypa OTBepweHH* 
BO Bcex cnyManx 60* C« 

MOOMCHSOOyTHpoHMTpwdM . Komt, 9 tT- 

sir Mr *~ 9 aBoaHi 

PO« 0,014, a Tpernn 0,01 Bec ,» „k»- 



?y 
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Bo acex cnyvaax Hao/noaajoT oaHy h 
*e *M3Hecnoco«HocTb komjto3huhm 
$Vc° MHH,< TeMne PaTypa oTaepimeHH* 

n p h m e p 3, B peaKUHOHHWH co- 
cyn 3 ajTHB aioT HT*-9, sanpaa^HHyx) 

MC ^ (0 ' 02S ■«.»). 3«ep««*no- 
JTMMepMaauMH" cocTaa^eT 22 mhh. Tei^- 
30 nepaTypa oTBepnmeHM« 7o»C, 

H1J _" ^ " M e P 4 • B nepBfcm peaKiutoH- 
Hun cocya BajiHBawr MTK.-9, aanpaBJiaw^ 
Hy» HHHiiHaTopoM ABH (o, jMe j) » "a- 
thChtopom HCP, (0,026 aec.ll? BO BT^ 
pon cocya noMemaioT to xe ca*»oe, WO 
LL^?' Bb "'• 3 ofiOMX c °cynax Moatroaj-v'.i 
^oHaeHipauKM »HrnoMTopoB oaHHaitosBiav ". 
|B nepsoM cocyae OTaepwreHHe npbaonirr-' 
;<=pa3y * e no nparoToaneHHH nommepa--.- 1 -. 
saimoHHocnocoOHofl KOMnoaaniiH . Coaep^'? 
«HMoe BToporo cocyaa ..( ees mhhuh3to- 
pa) Bwaep^HBaioT a xojicwrjn,-HHKe 
*0 aHe«. 3a T eM BBoaaT HHHtiaaTop k 
n P oBoa«T OTBepwreHMe. aaaepwta nojfK- 
Me P H3auKn. a nepaoM . a btopom cocy- 
aax npaKTHHecxa oaaa a Ta .ice 
^J,5 a o2 mhh CooTBercTBBHHoJi Ta--: ■ 

KMM 00pa3OM r HMMHOKCHJIiMMe CBOflOa- ' : 

™ P3IIHKanU o6 ^ aila,BT »"hm aeawMK.: c . 
CBOHCTBOM, kbk CTaoiuibHocTi, HarnOK- 
pywoea cnocooHocTw ao apweHH; Ot- : 
BepwieHHe nposoaaT npa 70 *c. , • . - : 
n p h M e. p 5. a xpa peaKtwoH- • ?,i 
w« cocyaa aaajtaaioT aanpaa- V ; 

fleHMyio MHHUKaTopoM ABH tl.7 aa'ciV)- 
H MHrMOKpywawxH aeoasKawK HGP, 

f« c '»>' HC? (.0,014 aecl h ' • -^-i*: 
M MCP 4 (0,01 aec.O .cooTaercTBeHHo; :.:^ 
KoaetiMaa rjryoa Ha oTBepjweH^ ad- • .• 
acex cnyvaax npaKTH^ecfta oana- H Ta ! V 
w b rpex cocyaax (c aoeaaxaMH -v.- .. v--'< 
. HMHMOKCKJitHoro cso8oa«oro paaaicana)v: 
« Bec.». TaMnepaTypa OTaepmneHHit . "V 
bojcbx caynaax 60"»C. 

<t cbcJa P 3artH , aa»! « Peax^HOHHwrf 
©5^ _-xa sMuaioi MIV9-9, aanpasneHHyw.. 
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